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Clinical Article 



Incidence of Post-Traumatic Stress Disorder after a Mild 
Traumatic Brain Injury : Preliminary Investigation Using 
the Brief Neuropsychological Screening Test 
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Department of Neurosurgery; 2 Teun Teun Research Institute, Seoul, Korea 

Objective : Post-traumatic stress disorder (PTSD) is a group of diseases that are observed in patients who had experienced a serious trauma or acci- 
dent. However, some experienced it even after only a mild traumatic brain injury (TBI), and they are easily ignored due to the relatively favorable course 
of mild TBI. Herein, the authors investigated the incidence of PTSD in mild TBI using brief neuropsychological screening test (PTSD checklist, PCL). 
Methods : This study was conducted on patients with mild TBI (Glasgow coma scale >1 3) who were admitted from January 201 2 to December 
2012. As for PCL, it was done on patients who showed no difficulties in communication upon admission and agreed to participate in this study. By 
using sum of PCL, the patients were divided into high-risk group and low-risk group. PTSD was diagnosed as the three major symptoms of PTSD 
according to the Diagnostic and Statistical Manual of Mental Disorders, fourth-edifion. 

Results : A total of 31 4 TBI patients were admitted and 71 of them met the criteria and were included in this study. The mean age was 52.9 years- 
old (range : 15-94). The mean PCL score was 28.8 (range : 17-68), and 10 patients were classified as high-risk group. During follow-up, 2 pa- 
tients (2.7%) of high risk group, were confirmed as PTSD and there was no patient who was suspected of PTSD in the low-risk group (p=0.01 7). 
Conclusion : PTSD is observed 2.8% in mild TBI. Although PTSD after mild TBI is rare, PCL could be considered as a useful tool for screening of 
PTSD after mild TBI. 

Key Words : Post-trauamatic stress disorder ■ Mild traumatic brain injury ■ PTSD checklist. 



INTRODUCTION 

Post-traumatic stress disorder (PTSD) is a group of diseases 
observed in patients who feel a sensation of fear with physical 
and mental symptoms since their experience of severe trauma. 
The PTSD symptoms are so severe that the patients normal so- 
cial activities are often adversely affected 4,19,20 '. The patient's 
mental anguish is amplified, because PTSD could hardly be di- 
agnosed based on external deformations or image test results. 
The World Health Organization has designated PTSD as a si- 
lent epidemic disease to highlight its seriousness 26 '. 

Mild traumatic brain injury (TBI) accounts for more than 
85% of all brain injuries, but it is attracting less clinical attention 
than moderate or severe brain injury because it shows compara- 



tively favorable prognoses 1,25 '. However, some mild TBI patients 
complain of severe psychological problems for a long period 
even though their image test results are acceptable 11,17,24 '. Despite 
its clinical importance, PTSD in mild TBI patients may not be 
taken seriously because it could be associated with non-medical 
factors such as receiving insurance coverage from malingering. 
So, its prevalence has not been sufficiently investigated and easi- 
ly ignored 14,15,21,23,26 '. In this report, the authors investigated the 
prevalence of PTSD after mild TBI, and the clinical efficacy of 
the PTSD checklist (PCL) for screening the PTSD. 

MATERIALS AND METHODS 

Demographic data for all patients were obtained from a pro- 
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spectively maintained database. This study was conducted after 
approval of the institutional review board of Ajou University 
medical center (AJ IRB-MED-OBS- 14-043). All patients were 
mild TBI patients who were admitted to the emergency center 
single university hospital between January 2012 and December 
2012. Mild TBI was denned as a case with between 13 and 15 of 
Glasgow coma scale. All patients were given serial cranial com- 
puted tomography to check the presence of intracranial hemor- 
rhage or skull fracture accompanied by headache and dizziness. 
All patients were observed for at least 24 hours from admission 
to check their neurological progression. The neurological diag- 
nosis was categorized into acute subdural hematoma, chronic 
subdural hematoma, epidural hematoma, traumatic intracere- 
bral hemorrhage (contusional hemorrhage), traumatic sub- 
arachnoid hemorrhage, traumatic intraventricular hemorrhage, 
or skull fracture, and the patients were categorized according to 
the main neurological diagnosis. The patients who could com- 
municate by reading and writing were selected for PTSD check 
list (PCL) after informed consent form was taken. 

PCL was the US-identified test items translated to Korean 2 '. 
PCL had 17 questions, and each subject scored between one 
mark (no symptom) and five marks (severest symptom) accord- 
ing to their severity from owns experience (Fig. 1). Each ques- 
tion referred to the PTSD symptoms such as intrusive recollect, 

upset by reminders, distressing dreams, 

physical reactions to reminders, avoid 
thoughts, avoid reminders, psychogenic 
amenesia, anhedonia, estrangement 
from others, psychic numbing, fore- 
shortened future, sleep difficulty, irrita- 
bility/anger, concentration impaired, 
hyper-vigilant, and exaggerated startle. 
PCL score was presented as sum of 
each item score, and the patients with a 
total score of 44 or more were classified 
as high-risk group, and those with less 
than 44 as low-risk group 14,19) . The diag- 
nosis of PTSD was followed the Diag- 
nostic and Statistical Manual of Mental 
Disorders, fourth-edifion diagnostic 
criteria : experiencing symptoms of rec- 
ollection, avoidance and hyper-arousal 
for more than a month during the fol- 
low-up period 12 '. During the same peri- 
od, the improvements and changes in 
the symptoms were monitored, and the 
subjects who could not visit the hospi- 
tal were monitored through telephone 
interviews. 

The numbers of the PTSD-suspected 
patients in the high and low-risk groups 
were compared using the chi-square 
test, and the differences in their clinical 



features were investigated. For the comparison, SPSS 19.0 (SPSS 
Inc., Chicago, IL, USA) was used in the Mann- Whitney U test. 
Statistical significance was defined when p-value was lesser 
than 0.05. 

RESULTS 

Totally, 341 TBI patients were admitted during the period, and 
71 mild TBI patients were met the inclusion criteria and complet- 
ed the PTSD screening test and the follow-up process. Their 
mean age was 50.4 (range : 17-84) and 54 cases (76.1%) of them 
were male (Table 1). Mean follow-up period was 4.0 months 
(range : 2.2-8.0). Slip down was the most common injury mech- 
anism with 37 cases (52.1%) after fall down, 16 cases (22.5%) af- 
ter traffic accident, 8 cases (11.3%) with assault, and unknown 
traumatic event was 10 cases (14.1%). The main neurological di- 
agnosis were followed as 18 cases (25.4%) with traumatic intrace- 
rebral hemorrhage (contusional hemorrhage), 16 cases (22.5%) 
with chronic subdural hematoma, 12 cases (16.9%) with acute 
subdural hematoma, 11 cases (15.5%) with epidural hematoma, 7 
cases (9.9%) with skull fracture, 6 cases (8.5%) with traumatic 
subarachnoid hemorrhage, and a case (1.4%) with traumatic in- 
traventricular hemorrhage. The insurance types were national 
health insurance in 54 cases (76.1%), automobile insurance in 11 

PTSD ChcckList - Civilian Version (PCL-C) 

Client's Name: 



Instruction lo patient: Below is a list of problems and complaints that veterans sometimes have in response to stressful life 
experiences. Please read each one carefully, put an "X* in the box to indicate how much you have been bothered by that 
problem in the tast month. 



No. 


Response 


Not at all 

(1) 


A little bit 

(2) 


Moderately 
(3) 


Quite a bit 
«) 


Extremely 

(5) 




Repeated, disturbing memories, thoughts, or images 
of a stressful experience from the past? 














Repeated, disturbing dreams of a stressful 
experience from the past? 












3. 


Suddenly acting or feeling as rf a stressful experience 
rvere happening again (as if you were reiving it)? 












4. 


Feeling very upset when something reminded you of 
a stressful experience from the past? 












S. 


Having physical reactions (e.g.. heart pounding, 
trouble breathing, or sweating) when something 
reminded you of a stressful experience from the 
past? 












6. 


Avoid thinking about or talking about a stressful 
experience from the past or avoid having feelings 
related to it? 












7. 


Avoid activities or situations because they remind 
you of a stressful experience from the past? 












a. 


Trouble remembering important parts of a stressful 
experience from the past? 












9. 


Loss of interest in things that you used to enjoy? 












10. 


Feelinq distant or cut off from other people? 












11 


Feeling emotionally numb or being unable to have 
taving feelings for those close to you? 












12. 


Feeling as if your future will somehow be cur short! 












13. 


Trouble falling or staying asleep? 












14. 


Feeling trntabte or havinq angry outbursts? 












15. 


Having difficulty concentrating! 












16. 


Being "super a/erf" or watchful on guard? 












17. 


Feeling Jumpy or easily startled? 













PCL-M for DSM-TV (1 1/1(94) Weathers. Lite. Huska. & Keane National Center for PTSO - Behavioral Science Division 
This is a Government document in the public domain. 



Fig. 1 . Sheet of PTSD checklist. PTSD : post-traumatic stress disorder. 



191 



J Korean Neurosurg Soc 55 April 2014 



Table 1. Demographic data and characteristics in 71 patients with mild TBI 

Category No. of cases (%) 



Sex 

Male 

Female 
Trauma 

Fall down 

Traffic accident 

Assault 

Others 
Insurance type 

National health insurance 

Automobile insurance 

Industrial accident insurance 

None 



54(76.1) 
17 (23.9) 

37 (52.1) 
16 (22.5) 
8(11.3) 
10(14.1) 

54(76.1) 
11 (15.5) 
5 (7.0) 
1 (1.4) 



TBI : traumatic brain injury, PTSD : post-traumatic stress disorder 

Table 2. The main diagnosis of 71 patients with mild TBI 

Main neurosurgical diagnosis No. of cases 



Traumatic intracerebral hemorrhage* 
Chronic subdural hematoma 
Acute subdural hematoma 
Epidural hematoma 
Skull fracture 

Traumatic subarachnoid hemorrhage 
Traumatic intraventricular hemorrhage 



18 
16 
12 
11 

7 
6 
1 



"contusional hemorrhage. TBI : traumatic brain injury 



20% 
15% 
10% 
5% 
0% 







PTSD confirmed percentage 




20% 










0% 



High risk group 



Low risk group 



85.9% 




Fig. 2. Different incidence of PTSD according to the high and low-risk 
group (p=0.017). PTSD : post-traumatic stress disorder, PCL : PTSD 
checklist. 

cases (15.5%), and industrial accident insurance in 5 cases (7.0%) 
(Table 2). Of the 71 subjects, no one underwent neurosurgical in- 
tervention, however, 22 (31%) underwent non-neurosurgical 
surgical treatments due to their accompanying traumas. 

All 71 patients were divided into high and low-risk group for 
PTSD according to the sum of PCL. Ten patients (14.1%) were 
included in high-risk group and others were included in low- 



2 cases 



1 case 
1 case 



1 case 
1 case 



including 2 PTSD case risk group. Two female cases among 10 
No of PTSD cases patients in high-risk group showed three 
PTSD symptoms (recollection, avoid- 
ance and hyper-arousal) after they expe- 
rienced trauma; a 32 years-old female 
with PCL score 48 after fall-down and a 
39 years-old female with PCL score 49 
after traffic accident. Both of them un- 
derwent further psychiatric treatment 
for PTSD. In the high-risk group, 6 sub- 
jects (60.0%) complained of at least one 
of the three PTSD symptoms, and 3 
(30.0%) subjects take psychiatric medi- 
cations. During the follow-up 2 patients 
of high risk group (2.8%) were con- 
firmed as PTSD (Fig. 2). In the statisti- 
cal analysis, the high and low-risk 
groups showed statistically significant differences, which con- 
firmed the usefulness of the PCL scores for PTSD screening 
(p=0.017). No statistical correlation was observed between the 
PCL scores and the factors such as the injury mechanism, type 
of insurance. 

DISCUSSION 

PTSD is a group of diseases that are observed in patients who 
experience a serious incident and then feel fear and anguish 
from repeated recollections of such incident, and waste their 
energy in escaping from such feelings. Accordingly, PTSD pa- 
tients' social activities are severely and adversely affected 281 . 
PTSD was introduced by Da Costa 9) when they described the 
mental anguish of people who had experienced the American 
Civil War. In 1980, PTSD was defined as a response to a post- 
traumatic stress; and since then, it has been used as a diagnostic 
criterion. It was not widely understood in Korea, however, until 
the Sampoong Department Collapse in 1995. During the clini- 
cal observations of the survivors of the collapse, the severity of 
PTSD drew attention 9 ' 17) . Since PTSD reflects the cultural back- 
grounds of the patient, its severity has often been neglected in 
Korea. In particular, only a few studies on PTSD after mild TBI 
have been conducted in Korea despite the high prevalence rate 
of mild TBI because mild TBI patients usually show favorable 
clinical courses. 

It has been argued that PTSD cannot develop after TBI be- 
cause of the impaired consciousness that is typically associated 
with TBI 15,18,23 '. It has been suggested that the loss of conscious- 
ness or memory that occurs with TBI precludes encoding of 
trauma-related memories 18 '. Some authors insist that if the trau- 
ma-related experience has not been encoded, one cannot have 
trauma-related memories that mediate re-experiencing PTSD 
symptoms 18,22,23 '. In particular, Sbordone 22 ' insisted that TBI pa- 
tients cannot suffer PTSD because the injury to the brain results 
in a temporary 'shutting down of its ability to process and record 
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ongoing events. Many authors suggest that PTSD is more likely 
to occur in less severely brain-injured individuals, and that it 
may occur in mild TBI cases 21 '. Inherent in this proposition is 
the assumption that anxiety that is causally related to the trau- 
matic experience requires conscious recollections of the event. 

According to the most recent studies, however, PTSD has also 
been observed in TBI patients with varying degrees of severi- 
ty 71 . One of the possible mechanisms of PTSD is the deteriora- 
tion of the medial prefrontal cortex that regulates the function 
of the amygdala 8 '. The damage to the prefrontal networks due 
to the minor TBI may aggravate the functioning of these net- 
works that are implicated in PTSD 24 '. Second, cognitive models 
of PTSD propose that the extent to which people catastrophize a 
traumatic experience and its aftermath is pivotal in fueling 
PTSD 101 . This model assumes that trauma patients have ade- 
quate cognitive resources to use adaptive cognitive strategies for 
managing their traumatic experience. Minor TBI can damage 
the patients cognitive resources and compromise his or her ca- 
pacity to engage in the optimal cognitive strategies for manag- 
ing the aftermath of a psychological trauma 16 '. 

The prevalence of PTSD after a mild TBI is known to be 17- 
33%, similar to that after a non-TBI patients 5,6,13 '. Memory loss 
after a TBI is believed to seriously affect PTSD development. 
According to the study of Bryant 3 ' on post- TBI and memory 
loss, which targeted 1167 trauma patients, PTSD was observed 
more often in TBI patients than the non-TBI patients, and the 
longer memory loss period was, the less PTSD developed. 

PCL is a method of patient reporting of his or her own PTSD 
DSM-IV symptoms. It has been used to screen PTSD patients. 
There are two forms of PCL : PCL for the military and PCL for 
civilians 2 '. PCL is composed of 17 questions, the answers to 
which are scored from 1 to 5, and the total score is computed by 
simply adding all the scores. In this study, we used the civilian 
version, which is almost identical to the military version, except 
that it inquires about a "stressful experience from the past," as 
opposed to military trauma. PCL is widely used as a self-rating 
PTSD-screening test for trauma patients, which is conveniently 
used in clinical cases. Cut off value of PCL is still in debate. 
Conventionally, 50 has been considered cut off value for screen- 
ing test for PTSD 27 '. Cut off value could be vary depending on 
the aims of the clinician or investigator, most of the reviewed 
studies recommended one or more cutting scores that often dif- 
fer from conventions. Some authors chose cut scores to balance 
sensitivity and specificity whereas others recommended the cut 
score that offered the highest efficiency, although for others the 
rationale was not clear. Proposed cut scores are ranging from 
about 30 to 60 19 '. We decided 44 as cut off value which some- 
what lower than conventional one to increase sensitivity Our 
result shows that PCL had a specificity of 88.4% and sensitivity 
of 100% and it is similar to previous review if we decide 44 as 
cut off value. 

Our study was done on mild TBI patients who were admitted 
and put under surgical observation for several days. Although 



the sample size was not large, about 14% (10 of 71) of the mild 
TBI patients were considered to have had a risk of PTSD devel- 
opment, and 20% of them (2 of 10) were diagnosed with PTSD. 
Although 60% of patients of high risk patients did not meet the 
PTSD diagnostic criteria, we come to know that they suffering 
various psychological problems after mild TBI trauma. In this 
study, a PCL screening test was conducted for mild TBI pa- 
tients to prospectively investigate the development of PTSD. In 
Korea, mild TBI patients have received less clinical attention 
than moderate to severe TBI patients due to their comparative- 
ly favorable clinical courses, but the prevalence rate of PTSD af- 
ter mild TBI is estimated, through our study, to be about 2.8%, 
and such a number, although not high, is not one that can be 
overlooked, and PCL was confirmed to be an helpful tool in 
screening for high-risk patients. 

There are some limitations in our study. PCL method is based 
on patient self-reports, so the subjective clinical manifestations 
can be over- or under-evaluated. Also, the diagnoses were not 
made by a psychiatrist but were based on the DSM-IV diagnos- 
tic criteria by neurosurgeon, which may yield a discrepancy 
from the psychiatric diagnoses. Further studies on this issue 
maybe needed in future studies. 

CONCLUSION 

PTSD could be suspected in about 2.8% of mild TBI patients 
reportedly admitted to a hospital. Although the prevalence of 
PTSD after mild TBI is not high, PCL is thought to be a good 
screening test that can predict PTSD development in mild TBI 
patients. Further studies that can overcome the limitations of 
this study may be needed in the future. 
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